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(54) ACRYLIC COPOLYMER AND LEVELING AGENT FOR POWDER COATING MATERIAL CONTAINING 
THE SAME COPOLYMER AS COMPONENT 



PROBLEM TO BE SOLVED: To obtain the subject copolymer which can effectively be used as a leveling agent for powder 
coating materials by synthesizing the copolymer so as to comprise at least two kinds of structural units and have a number- 
average molecular weight in a specific range. 

SOLUTION: This copolymer comprises (A) at least one kind of structural unit between a 2-22C alkyl(meth)acrylate and a 
2-22C alkenyl(meth)acrylate and (B) structural unit of isocyanate-modified acrylic acids to which a monocarboxylic acid or 
a monoamine is bonded, and the copolymer has 4,000 to 100,000 number-average molecular weight. Lauryl (meth)acrylate, 
butyl(meth) acrylate, etc., is preferably used as the structural unit A. The copolymer preferably comprises the structural units 
A and B and further, (C) a structural unit comprising a (meth)acrylate group [e.g. a 2-4C hydroxyalkyl(meth)acrylate] having 
functionality to diisocyanate. 
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CLAIMS 



[Claim(s)] 

[Claim I] The acrylic macromolecule copolymerization object which the alkyl (meta) acrylate of 2-22 and the carbon number 
of an ARUKENIRU machine consist [ the carbon number of an alkyl group ] of at least one sort of structural units (A) of the 
2 - 22 ARUKENIRU (meta) acrylate, and a structural unit (B) of the isocyanate denaturation acrylics which the 
monocarboxylic acid or the monoamine combined, and is characterized by number average molecular weight being 
4,000-100,000. 

[Claim 2] The acrylic macromolecule copolymerization object which consists of a structural unit (A) according to claim 1 and 
a structural unit (C) which consists of acrylate which has a functional group [ as opposed to a structural unit (B) and 
diisocyanate similarly ] (meta), and is characterized by number average molecular weight being 4,000-100,000. 
[Claim 3] The aforementioned structural unit (C) Hydroxyalkyl (meta) acrylate (carbon numbers 2-4 of a hydroxyalkyl 
machine), Alkyl monochrome alkylene glycol (meta) acrylate (carbon numbers 1-12 of an alkyl group), ARUKENIRU 
monochrome alkylene glycol (meta) acrylate (carbon numbers 1-12 of an ARUKENIRU machine), Alkyl 
ARUKENIRUMONO alkylene glycol (meta) acrylate (carbon numbers 1-12 of an alkyl ARUKENIRU machine), Alkyl 
polyalkylene glycol (meta) acrylate (the carbon numbers 1-12 of an alkyl group, carbon numbers 2-4 of a polyalkylene glycol 
machine), ARUKE nil polyalkylene glycol (meta) acrylate (the carbon numbers 1-12 of an ARUKENIRU machine, carbon 
numbers 2-4 of a polyalkylene glycol machine), The acrylic macromolecule copolymerization object according to claim 2 
characterized by being at least one kind chosen from alkyl ARUKENIRU polyalkylene glycol (meta) acrylate (the carbon 
numbers 1-12 of an alkyl ARUKENIRU machine, carbon numbers 2-4 of a polyalkylene glycol machine). 
[Claim 4] The leveling agent for powder coatings which uses as a component the copolymerization object which contains at 
least one sort of structural units (A) of alkyl (meta) acrylate and the ARUKENIRU (meta) acrylate, and the structural unit (B) 
of the isocyanate denaturation acrylics which the monocarboxylic acid or the monoamine combined in a polymerization chain. 

[Claim 5] The leveling agent for powder coatings according to claim 4 characterized by being acrylate (meta) which the 
structural unit (B) denaturalized the functional group of the acrylate (meta) to diisocyanate which ******** by diisocyanate, 
and made combine a monocarboxylic acid or a monoamine. 

[Claim 6] The leveling agent for powder coatings according to claim 4 characterized by using the copolymerization object 
with which the structural unit (C) which consists of acrylate (meta) to diisocyanate which ******** i s contained in the 
aforementioned polymerization chain as a component. 

[Claim 7] The leveling agent for powder coatings according to claim 6 characterized by being those with acrylate (meta) 
which the structural unit (B) denaturalized the functional group of the acrylate (meta) to diisocyanate which ******** by 
diisocyanate, and made combine a monocarboxylic acid or a monoamine, and acrylate (meta) which the structural unit (C) left 
this functional group with native. 

[Claim 8] The leveling agent for powder coatings according to claim 4 or 6 characterized by the congealing point of this 
copolymerization object being 30 degrees C or more. 

[Claim 7] The leveling agent for powder coatings according to claim 4 or 6 characterized by the weight ratios of a structural 
unit (A) and a structural unit (B) being 30 - 80 weight section and 70 - 20 weight section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the leveling agent for powder coatings which uses a 

new acrylic macromolecule copolymerization object and its copolymerization object as a component. 

[0002] 

[Description of the Prior Art] Since a non-drainage system paint, especially powder coatings were generally inferior in 
leveling nature, they were difficult to use it for the use of which high appearance is required. However, recently, from the 
environmental pollution control measure, the use of powder coatings is expanded as what is replaced with a solvent system 
paint, and the more highly efficient leveling agent is called for in connection with it. 

[0003] For this reason, the acrylic leveling agent is proposed conventionally. For example, the leveling agent suitable for the 
nonsolvent liquid paint is indicated by JP,44-9570,B. As for the intermediary, the mixture of a flax id wax and an acrylate 
(meta) system copolymer is proposed by for example, the JP,59-84954,A official report at the leveling agent of powder 
coatings. 
[0004] 

[Problem(s) to be Solved by the Invention] however, the use effect of the leveling agent in a solvent system paint although a 
certain amount of [ the leveling agent of the conventional powder coatings ] leveling effect is accepted - ** -- if compared, 
only the remarkably inferior paint appearance is acquired For this reason, it is the cause to which the use of powder coatings 
is limited. 

[0005] this invention solves the above-mentioned conventional trouble, offers the new matter useful as a leveling agent for 
powder coatings, and offers the leveling agent for powder coatings which uses the new matter as a component further. 
[0006] 

[Means for Solving the Problem] The artificer of this invention predicted that an acrylic macromolecule polymerization object 
was effective as a leveling agent in a paint, especially powder coatings, as a result of compounding various kinds of acrylic 
macromolecule polymerization objects and a copolymerization object on the basis of the prediction and conducting the 
performance-evaluation experiment as a leveling agent for powder coatings on it, finds out the new acrylic macromolecule 
copolymerization object which has the outstanding performance, and came to complete this invention. 

[0007] The alkyl (meta) acrylate of 2-22 and the carbon number of an alkenyl machine consist [ the carbon number of an alkyl 
group ] of at least one sort of structural units (A) of the 2 - 22 alkenyl (meta) acrylate, and a structural unit (B) of the 
isocyanate denaturation acrylics which the monocarboxylic acid or the monoamine combined, and the acrylic macromolecule 
copolymerization object of this invention according to claim 1 is characterized by number average molecular weight being 
4,000-100,000. 

[0008] As the alkyl (meta) acrylate of a structural unit (A), and alkenyl (meta) acrylate For example, methyl (meta) acrylate, 
ethyl (meta) acrylate, n-propyl (meta) acrylate, isopropyl (meta) acrylate, n-butyl (meta) acrylate, isobutyl (meta) acrylate, 
Hexyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, Isodecyl (meta) acrylate, lauryl (meta) acrylate, cyclohexyl (meta) 
acrylate, stearyl (meta) acrylate, benzyl (meta) acrylate, and isobornyl (meta) acrylate mention, and it is ******. Lauryl (meta) 
acrylate, butyl (meta) acrylate, and 2-ethylhexy! (meta) acrylate are desirable for the use as a leveling agent for powder 
coatings especially. 

[0009] The isocyanate denaturation acrylics of a structural unit (B) have for example, 2-isocyanate ethyl methacrylate and a 
METAKU roil isocyanate. As a monocarboxylic acid furthermore combined with the isocyanate denaturation acrylics of a 
structural unit (B), 12 or more carbon numbers are desirable, for example, there are a lauric acid, a myristic acid, a palmitic 
acid, stearin acid, behenic acid, a benzoic acid, etc. Similarly, as a monoamine, the thing of the 1 st class or the 2nd class is 
good, and there are a lauryl amine, a stearyl amine, an oleyl amine, a benzylamine, an aniline, a distearyl amine, etc. 
[0010] The acrylic macromolecule copolymerization object of this invention according to claim 2 consists of the 
aforementioned structural unit (A), and a structural unit (B) and the structural unit (C) which consists of acrylate which has a 
functional group to diisocyanate (meta), and is characterized by number average molecular weight being 4,000-100,000. 
[001 1] The aforementioned structural unit (C) For example, hydroxyalkyl (meta) acrylate (carbon numbers 2-4 of a 
hydroxyalkyl machine), Alkyl monochrome alkylene glycol (meta) acrylate (carbon numbers 1-12 of an alkyl group), Alkenyl 
monochrome alkylene glycol (meta) acrylate (carbon numbers 1-12 of an alkenyl machine), Alkyl ARUKENIRUMONO 
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alkylene glycol (meta) acrylate (carbon numbers 1-12 of an alkyl alkenyl machine), Alkyl polyalkylene glycol (meta) acrylate 
(the carbon numbers 1-12 of an alkyl group, carbon numbers 2-4 of a polyalkylene glycol machine), Alkenyl polyalkylene 
glycol (meta) acrylate (the carbon numbers 1-12 of an alkenyl machine, carbon numbers 2-4 of a polyalkylene glycol 
machine), It is at least one kind chosen from alkyl alkenyl polyalkylene glycol (meta) acrylate (the carbon numbers 1-12 of an 
alkyl alkenyl machine, carbon numbers 2-4 of a polyalkylene glycol machine). 

[0012] The examples of the aforementioned hydroxyalkyl (meta) acrylate are 2-hydroxyethyI (meta) acrylate, 
2-hydroxypropyl (meta) acrylate, and 2-hydroxy butyl (meta) acrylate. The example of the aforementioned alkyl (or alkenyl or 
alkyl alkenyl) monochrome (or poly) alkylene glycol (meta) acrylate Methoxy diethylene-glycol (meta) acrylate, methoxy 
propylene-glycol (meta) acrylate, n-butoxy ethylene glycol (meta) acrylate, 2-phenoxy ethyl (meta) acrylate, They are 
trioxyethylene nonyl-phenol (meta) acrylate, acetoacetoxylethyl (meta) acrylate, 2-hydroxy-3-phenoxy propyl (meta) acrylate, 
and a 2-(meta) bitter taste RIROIKISHI ethyl-2-hydroxyethyl-phthalic acid. 

[0013] The leveling agent for powder coatings of this invention according to claim 4 uses as a component the 
copolymerization object which contains at least one sort of structural units (A) of alkyl (meta) acrylate and the alkenyl (meta) 
acrylate, and the structural unit (B) of the isocyanate denaturation acrylics which the monocarboxylic acid or the monoamine 
combined in a polymerization chain. 

[0014] The functional group of the acrylate [ as opposed to / like / di isocyanate in a structural unit (B) ] (meta) which 
******** according to claim 5 is denaturalized by diisocyanate, and the leveling agent for powder coatings according to claim 
4 can be suitably carried out by being acrylate (meta) which combined the monocarboxylic acid or the monoamine. The 
functional group to diisocyanate is a hydroxyl and should just have this functional group in at least one set and the acrylate 
(meta) molecule. After making this functional group react with diisocyanate, it is made to react by the monocarboxylic acid or 
the monoamine, and well-known technique. 

[0015] The structural unit (C) which consists of acrylate [ further as opposed to / in the leveling agent for powder coatings of 
this invention according to claim 6 / including a structural unit (A) and a structural unit (B) / diisocyanate to the inside of the 
polymerization chain of a copolymerization object ] (meta) which ******** i s contained. 

[0016] The leveling agent for powder coatings according to claim 6 can be suitably carried out by being those with acrylate 
(meta) which the functional group of the acrylate [ as opposed to / like / diisocyanate in a structural unit (B) ] (meta) which 
******** according to claim 7 was denaturalized [ those ] by diisocyanate, and combined the monocarboxylic acid or the 
monoamine, and acrylate (meta) which the structural unit (C) left this functional group with native. 
[0017] As diisocyanate suitable for the reaction with the acrylate (meta) to diisocyanate which ******** ; there is a 
dimerization polymer of a - diphenylmethane G SOSHINATO, xylylene JIISHI cyanate, meta-xylylene diisocyanate, and 
tolylene G SOIANETO, 4, and 4 '4, 4 f -methylene screw (cyclohexyl isocyanate), isophorone diisocyanate trimethyl 
hexamethylene di-isocyanate, 1, 5-naphthalene NIJ1SO cyanate, tolylene G SOIANETO, and these iso IANETO, for example. 
2 and 4-tolylene G SOIANETO is desirable from the ease of carrying out of reaction control especially. 
[0018] The congealing point of a copolymerization object has [ the leveling agent for powder coatings of this invention ] 
desirable 30 degrees C or more a passage according to claim 8. It is 40 degrees C or more still more preferably. Although it is 
easily mixable to powder coatings by the pulverization plain-gauze cone's in the congealing point being 30 degrees C or more, 
combination of carriers, such as a silica, a wax, etc. is needed in it being less than 30 degrees C at the time of the 
pulverization, and the increase in a side effect or an addition is needed with the compound. 

[0019] Moreover, the leveling agent for powder coatings of this invention can carry out suitably the weight ratio of a 
structural unit (A) and a structural unit (B) a passage according to claim 9 with their being 30 - 80 weight section and 70 - 20 
weight section. 

[0020] The copolymerization object of this invention is obtained by copolymerizing one sort of the monomer of a structural 
unit (A) or two sorts or more, and the monomer of a structural unit (B). The monomer of a structural unit (A) and the 
monomer of the isocyanate denaturation acrylics which are the middle raw material of the monomer of a structural unit (B) 
are copolymerized as another technique, and even if it makes a monocarboxylic acid or a monoamine react to the diisocyanate 
machine of the copolymerization object, the target copolymerization object can be obtained. Furthermore, the monomer of a 
structural unit (A) and the monomer of the acrylate which has in a molecule a functional group to the diisocyanate which is 
the middle raw material of the monomer of a structural unit (B) (meta) are copolymerized, and after obtaining the 
copolymerization object which isocyanate-izes the copolymerization object and has an isocyanate machine, even if it makes a 
monocarboxylic acid or a monoamine react to the diisocyanate machine, the target copolymerization object can be obtained. 
[0021] the leveling agent for powder coatings of this invention the molecular weight of a copolymerization object -- the 
leveling effect influence -- it is -- number average molecular weight - 4,000-100,000 -- it compounds so that it may become 
the range of 6,000-50,000 preferably If modifiers, such as alkyl mercaptan, are used at this time, regulation of molecular 
weight will become easy. 

[0022] The polymerization of the above-mentioned copolymerization can be carried out by the well-known method, for 
example, a solution polymerization method is common and usually continues preferably 70-150 degrees C of reactions with 
the reaction temperature of 80-130 degrees C under existence of a polymerization initiator in an inactive solvent for 4 to 8 
hours for about I to 1 5 hours. 

[0023] The copolymer generated as a use solvent is dissolved, and it is desirable after a polymerization to use an easily 
removable thing with vacuum concentration etc. As this solvent, acetic ester, such as an aromatic solvent of toluene, a xylene, 
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and Solvesso 100 grade, and butyl acetate, an isobutyl acetate, is desirable. As a polymerization initiator, the radical initiator 
which can be used for the usual radical polymerizations, such as organic peroxide, such as azo system compounds, such as an 
azobisisobutyronitril and dimethyl azobisisobutyrate, lauroyl peroxide, and diisopropylbenzene hydroperoxide, is used, for 
example, 

[0024] Moreover, if the leveling agent for powder coatings of this invention uses together a degasifying agent, for example, a 
benzoin, in an expected copolymerization object, the good paint film appearance after paint will be acquired more. It may 
face adding it to powder coatings, using a copolymerization object as a leveling agent, and a copolymerization object can be 
made to be able to stick to a silica in order to make addition easy, or it can also mix with waxes, such as hydrogenation castor 
oil, and other additives may be added. 
[0025] 

[Effect of the Invention] According to this invention, the new acrylic macromolecule copolymerization object which has a use 
as a leveling agent for powder coatings was obtained. It is effective in order to adjust the fluidity of a paint and to raise the 
smooth nature and the gloss of a painted surface after the completion of paint by mixing this acrylic macromolecule 
copolymerization object in powder coatings until it hardens from immediately after paint. 
[0026] It adds to powder coatings, and the leveling agent for powder coatings of this invention used as this acrylic 
macromolecule copolymerization object component has the good leveling nature of the painted field, and it is excellent in 
gloss. Moreover, this leveling agent does not have a bad influence on the paint film performance of a painted surface. 
Furthermore, the leveling agent for powder coatings of this invention is a plain-gauze cone about a configuration at fine 
particles, and can make addition to powder coatings easy. 
[0027] 

[Example] The following examples explain this invention to a detail further. However, this invention is not limited to these 
examples. 

[0028] The butyl-acetate 300 section was put into the example 1 rotary-flow condensator, the thermometer, the agitator, and 
the polymerizer equipped with the dropping tub, and the mixture solution of the rate shown below was dropped over about 3 
hours under nitrogen atmosphere in 1 10 degrees C. The after [ a dropping end ] azobisisobutyronitril 5 section was added, and 
it kept at 1 1 0 degrees C for 2 hours. 
[0029] 

Stearylacrylate 324 section METAKU roil isocyanate 1 1 1 section dodecyl mercaptan 10 section azobisisobutyronitril 15 
section butyl acetate The stearin acid 281 section was added by 200 ******, and it was made to half[ 3 hours and ]-react at 
1 10 degrees C. Temperature was raised to 130 degrees C after that, butyl acetate was distilled off under reduced pressure, and 
the target copolymerization object was obtained. 

[0030] As a result of this copolymerization object's analyzing molecular weight distribution by the gel PAMYUEISHON 
chromatography (GPC) analysis apparatus ( Snodex GPC System by Showa Denko K.K.), number average molecular weight 
was 9,300. In analysis of an infrared absorption spectrum, the absorption band of 2200cm- 1 disappeared and disappearance of 
an isocyanate machine has been checked. The absorption band of 33 10cm- 1, 1 645cm- 1, and 1 550cm- 1 equivalent to amide 
group-CCTNH- existed, the absorption band of 1735cm-l originating in the ester machine of acrylate existed, and composition 
of an expected copolymerization object has been checked. In analysis by differential scanning calorimeter DSC8230B by 
physical science electrical machinery incorporated company, the endothermic peak was looked at by 48.9 degrees C, and the 
check of the congealing point was completed. 

[003 1 ] The butyl-acetate 300 section was put in on the same conditions as example 2 example 1 , after considering the 
monomer and the initiator as the following combination and copolymerizing them, it was made to react with the behenic acid 
170 section, and the copolymerization object was obtained. 
[0032] 

2-ethylhexyl acrylate a 1 84 section 2-METAKURO yloxy ethyl isocyanate 78 section dodecyl mel - a turnip -- tongue 10 
section azobisisobutyronitril According to the same analysis as 2 section examples 1 , this copolymerization significant work 
average molecular weight is 34,000. The isocyanate machine disappeared, the amide group and the ester machine existed, and 
composition of an expected copolymerization object has been checked. The congealing point is 43.5 degrees C. 
[0033] The butyl-acetate 300 section was put in using the same equipment as example 3 example 1, the monomer and the 
initiator were considered as the following combination, and the polymerization of the monomer was carried out on an 
example 1 and these conditions. 
[0034] 

Stearylacrylate 324 section 2-hydroxyethyl acrylate 58 section dodecyl mercaptan 10 section azobisisobutyronitril It warmed 
to 80 more degrees C which cools to 40 degrees C, adds the tolylene diisocyanate 32 section, and is made to react by 2 
****** for 2 hours, and was made to react for 2 hours. 

[0035] Next, it was made to react at 100 degrees C in addition for 2 hours 57g of stearin acid. Temperature was raised to 130 
degrees C after that, butyl acetate was distilled off under reduced pressure, and the desired copolymerization object was 
obtained. 

[0036] According to the same analysis as an example 1, this copolymerization significant work average molecular weight is 
4,000. The absorption band of 3320cm- 1, 1630cmcm-l, and 1560cmcm-l originating in urea-bond-NHCONH- existed, and 
composition of an expected copolymerization object has been checked. The congealing point is 34.8 degrees C. 
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[0037] The butyl-acetate 300 section is put in using the same equipment as example 4 example 1 , a monomer and an initiator 
are considered as the following combination, and it is ****** about a monomer at an example 1 and these conditions. 
[0038] 

Stearylacrylate 324 section 2-hydroxyethyl aery late 58 section dodecyl mercaptan 10 section azobisisobutyronitril It cools to 
40 degrees C of two sections, the tolylene diisocyanate 32 section is added, and it is made to react for 2 hours. It warmed and 
was made to react to 80 more degrees C for 2 hours (it is the same as an example 3 so far). 

[0039] Next, the distearyl amine 100 section was added and it was made to react at 100 degrees C for 2 hours. Temperature 
was raised to 130 degrees C after that, under reduced pressure, butyl acetate was distilled off and the copolymerization object 
was obtained. The congealing point of this copolymerization object is 43.8 degrees C. 

[0040] The monomer was considered as the following combination on the same conditions as example of comparison 1 

example 1 , and the copolymerization object of number average molecular weight 1 8,000 was obtained. 

[0041] 

2-ethylhexyl AKURIRE 50 Section dodecyl mercaptan 2.5 section azobisisobutyronitril 1 The monomer was considered as 
the following combination on the same conditions as example of section comparison 2 example 1, and the copolymerization 
object of number average molecular weight 31,000 was obtained. 
[0042] 

2-ethylhexyl acrylate 45 Section methoxy diethylene-glycol methacrylate 5 Section dodecyl mercaptan 0.5 section 
azobisisobutyronitril 1 Example of section comparison 3BYK360P (the acrylic polymer and the leveling agent for powder 
coatings which stuck to the special silica, product made from big KEMI) are used. 
[0043] Example of comparison 4 hydrogenation castor oil (caster wax) is used. 

[0044] the performance test was run having used **'s as the leveling agent for the thing of each above-mentioned example and 
the example of comparison Polyester urethane powder coatings were adopted as powder coatings which mix a leveling agent. 
[0045] The paint combination is as follows. 
[0046] 

** Fine Dick M-8020 82 Section ** KURERAN UI 15 Section ** Epiclon 2055 3 Section ** titanium oxide 50 Section ** 
benzoin A 0.3 section ** leveling agent 2.5 **** 152.8 section ** fine Dick M-8020 : Polyester resin, ** KURERAN UI by 
Dainippon Ink & Chemicals, Inc. : A block isocyanate, ** Epiclon by Sumitomo Beyer urethane company 2055: -- an epoxy 
resin and the Dainippon Ink & Chemicals, Inc. make -- ** leveling agent by ** TIPAQUE CR-93:Ishihara Sangyo Kaisha, 
Ltd. - the examples 1-4, the example 1 of comparison - the 4 addition method, and the manufacture above-mentioned 
combination article of a paint Melting kneading was enough carried out further at the barrel temperature of 100 degrees C 
using the biaxial extruder MP-2015 type (APV Chemical Machinery, Inc. make) after mixture by the Henschel mixer (product 
made from the Mitsui Miike-ized ** Co.). After cooling and preparative isolation, the crusher ground further and **** and the 
passing material were used as the paint for performance evaluations at the wire gauze of 105 micrometers of openings. 
[0047] The electrostatic coater (GX-3300S, Onoda Cement Co., Ltd. make) was used, about 8g of the above-mentioned paints 
was applied to the SPCC-B dull steel sheet (100mmx200mm) in which the sample for an examination carried out the creation 
(paint) method degreasing, baking hardening was carried out at 190 degrees C for 20 minutes, and the sample for performance 
tests was obtained. 

[0048] The examination of test-method gloss measured the gloss (gross) of the paint film in 60 degrees C and 20 degrees C 
with the digital glossmeter by the Murakami color company about each sample for performance tests obtained by the above. 
Leveling nature (smooth nature) is Ra in center line average coarseness at surface roughness configuration measurement 
machine surfboard COM 590-3D (Tokyo Seimitsu Co., Ltd. make) while observing a paint film visually per each sample 
similarly. It asked for maximum height Rmax and the ten-point average of roughness height Rz (all apply to JISB 0601-1982). 
Moreover, the paint film defect observed each sample visually, and counted the number of crawling. 

[0049] The test result to each sample examined by the test-result above-mentioned test method is shown in the following table 
1 . As shown in Table I, the sample for performance tests which used the Loewe Lynne agent of the examples 1-4 which apply 
this invention also about gloss, the paint film defect (soon number), and which examination item of leveling nature was 
superior to SAMPURUBU for performance tests which used the Loewe Lynne agent of the inapplicable examples 1-4 of 
comparison, and the sample for performance tests of a rank (powder coating without the Loewe Lynne agent) in this 
invention. 
[0050] 
[Table 1] 
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